We conducted a second survey of household latrine based on the first survey study findings of rural facilities that toilet is the most significant influencing factor affecting farmers' satisfaction. The popularity proportion of rural sanitary latrines in China has been low, and the health of rural residents and the environmental sanitation in rural areas have not been effectively guaranteed. Factor analysis and logistic regression models are used to study the current situation of rural household latrines, rural residents' satisfaction and its influencing indicators of Sichuan. This research led to three key findings: 1) the present situation of rural household latrine construction in Sichuan is not ideal; 2) rural residents are relatively satisfied with rural household latrines; 3) rural residents' satisfaction is affected mainly by basic situation of latrines, village committee performance, recovery time, whether the latrine construction is worthy, transparency of village affairs, sources and subsidies of funds, construction participants and construction methods. Results of this study lay a foundation for further research about rural household latrines, and provide a theoretical basis for the construction and reform of rural household latrines in Sichuan.
Introduction
Latrines are an essential part of every family. A latrine in good hygienic condition and complete facilities plays an important role in improving rural residents' quality of life and rural sanitation environment, and ensures the health of rural residents. According to "Hygienic specification for rural household latrine" (Hygienic specification for rural household latrine (GB19379-2012)), a sanitary latrine should meet the following basic conditions: having walls, roof, no leakage tanks, and air-tight lid, cleanliness, no maggots, odorless, removing feces regularly, and having innocent treatment. Innocuous-sanitary latrines have facilities that could reduce the infectivity of biological pathogenic factors in feces. Innocuous-sanitary latrines include three septic latrines, double urn funnel latrine, three unicom biogas pool latrine, sanitary latrine, double pit latrine and water flushing latrine with complete sewer system and sewage treatment facilities.
Prior to this study, we conducted a survey on rural facilities and found that the construction of rural latrines has a great influence on rural residents' satisfaction among several rural infrastructures (Ao et al 2017) . Based on the previous study, a questionnaire was conducted to study the current construction status and rural residents' attitudes toward their household latrines in Sichuan. We selected evaluation indexes to create a comprehensive questionnaire that consists of individual characteristics of interviewees, characteristics of villages, household latrine building conditions, cost of household latrines, household latrine use condition, and attitudes of rural residents. The reliability of the questionnaire was analyzed to test the validity of the survey. Factor analysis was then conducted to identify 13 factors. Finally, logistic regression model was used to analyze the 13 factors to test their effects on rural residents' satisfaction.
Sichuan province is located in the hinterland of Southwest China, and its area is 484,144 km 2 , with a population of 82,620,000 and the number of rural residents is 41,960,000. Statistics show that in the first three quarters of 2017, Sichuan's gross domestic product (GDP) reached CNY 27,297 billion, with an increase of 8.1% compared to the same period of last year, and its growth rate is 1.2% higher than the national average level. In the first three quarters, the total investment in fixed assets in Sichuan province was CNY 24,366 billion, with an increase of 10.3% over the previous year, and the investment of the first industry (Agriculture) was CNY 1,036 billion, with an increase of 22.6% compared to the same period of last year (Sichuan Statistics Yearbook (2017) ).
Literature Review
In recent years, many studies related to rural latrines have been done in China, and they can be divided into several aspects, such as the situation, effect, and benefits of rural latrine reform along with existing problems in the process of rural latrine reform.
Research about the situation of rural latrine reform could be divided into theoretical analysis and empirical study. Wu (2003) proposed that there were problems as low enthusiasm and low participation of rural residents, insufficient attention of leaders and lack of policy support in the reform of rural latrines in Taizhou in 2003 and put forward corresponding suggestions. Hang (2008) argued that rural latrine reform in China have problems such as the masses' lacking enough understanding, unstandardized construction operations, lack of technical guidance and funding problems. Zhang et al (2008) analyzed reasons for the obstruction of rural latrine reform from the perspective of cultural distance. Hou and Wang (2011) studied problems in the reform of rural latrine from the perspective of rural civilization and put forward corresponding suggestions. Ye and An (2013) analysed existing researches related to rural latrine reform and proposed that rural latrine reform is helpful for the prevention of intestinal infection, the improvement of rural environmental sanitation and the improvement of rural residents' health awareness.
In an empirical analysis, Pan et al (1995) carried out a background investigation, which was the first national survey to study rural latrines and excreta disposal in China in 1993. The survey results showed that China's rural latrine proportion sanitary latrine popularity proportion were 85.9% and 7.5% respectively, and the fecal harmless treatment proportion was 13.5% in 1993. Zhang et al (2000) adopted a stratified cluster method to investigate the prevalence of rural sanitary latrines in Shandong province at the end of 1999. He pointed out that there were some problems such as low starting points and low construction levels in rural latrines in Shandong. The reform situation of rural latrines in Cangxi and Mabian were investigated by Tang et al (2003) in 2001, the results showed that the proportion of privy in rural household latrines reached 86.17% in Cangxi and Mabian. Niu and Zu (2004) pointed out that the whole level of rural latrine reform of family in Anhui was not ideal in 2002, and the economy had a significant impact on latrine reform behavior. Zhang et al (2005a Zhang et al ( , 2013 pointed out that the proportion of popularization of sanitary latrines was 33.46%, and the proportion of decontamination of feces was 10.34% in 2003. They reinvestigated the situation of rural latrine reform of Sichuan in 2011, and the results showed that the proportion of innocuous-sanitary latrine was 48.75%, which has got great improvement compared with the proportion of 2003. Jin et al (2007) investigated the situation of rural latrine reform during [2004] [2005] , and the results showed that the proportion of popularization of sanitary latrine and the proportion of decontamination of feces were lower than the national average level. Fu et al (2006) investigated the situation of rural latrine construction of 5 counties in Xianyang in 2004, and they put forward a suitable sanitary latrine type for Xiangyang and pointed out that the proportion of popularization of sanitary latrine and the proportion of decontamination of feces were both low, while villagers lacking hygienic knowledge and enthusiasm. Lin et al (2008) and Zhan et al (2011) Yao et al (2009) showed that the prevalence proportion of rural sanitary latrines in China was 23.83% in 2006, while the prevalence proportion of sanitary latrines in the eastern region was obviously higher than that in other areas. They also pointed out that the construction of sanitary latrine was positively related to economy. Besides, Guo et al (2008) , Zhang (2012) , and Liu et al (2016) have also respectively studied the situation and effect of rural latrine reform of Liaocheng, Tianjin, and Shijiazhuang. They also have investigated the popularization of sanitary latrines and analyzed problems and experience in their work.
On the basis of researches related to the situation of rural latrine, Liang et al (2002) , Fu et al (2004) , and Li et al (2013) studied the effect of rural latrine reform. Liang et al (2002) studied the influence on environmental sanitation brought by latrine reform in Tongbai through the comparison between villages without latrine reform and villages with latrine reform. And they pointed out that the reform of rural latrines could improve the sedimentation proportion of parasitic eggs, reduce the flies and reduce the pollution on soil and water resources. Fu et al (2004) surveyed the rural latrine status before and after the implementation of the World Bank lending project for rural water supply and sanitation. According to the survey, the sanitary conditions of rural latrines have been significantly improved, and proportion of construction and use of sanitary latrines have also increased significantly through the development of the project. Li et al (2013) proposed that the percent of qualified fecal decontamination was only 45.2%, and the effect of fecal decontamination was significantly influenced by latrine construction quality, condition of fecal exposure, and rural residents' awareness of excreta disposal knowledge.
Researches on the benefits of rural latrine reform are mainly focused on environmental benefits, hygienic benefits, economic benefits and social benefits. Wen et al (2005) analyzed economic benefits and social benefits brought by the reform of latrines in rural areas of Hunan. Zhang et al (2005b) analyzed the change of rural residents' hygienic consciousness and behavior through a contrast between reformed villages and villages without reform. Yang et al. (2005) argued that rural latrines reform could bring hygienic benefits, economic benefits, environmental benefits and social benefits. They also put forward suggestions such as leadership attention, publicity and education, long-term management from the rural latrines reform condition in 2005.
As to international, much attention has also been paid to the construction of rural regional toilets in underdeveloped areas. Gedefaw et al (2015) studied the latrine utilization and associated factors among rural communities of Northwest Ethiopia and concluded that a construction with proper household-based health education, good construction, and supportive supervision would help on the sustainment of rural toilet. Hussain et al (2017) did a qualitative study in rural Bangladesh to study advantages and limitations for users of double pit pour-flush latrines. They pointed out that the double pit pour-flush latrine model is feasible to use and maintain, and the double pit pour-flush latrine increased accessibility of a sanitation facility for low-income residents and provided them privacy, convenience and comfort. In addition to the study of the advantages and disadvantages of rural sanitary toilets and traditional toilets, researchers also examined the relationship between rural toilets and health. Hiscox et al (2016) conducted an analysis of the health problems caused by mosquitoes in the Laos latrine, and suggested that the seal of septic tanks should be kept through the covering layer to prevent mosquitoes from entering. They point out that this simple intervention will have a global impact on the prevention of mosquito bites and the spread of diseases. Beukes et al (2017) verified existence of MDR Escherichia coli in pit latrines. They argued the presence of MDR E. coli strains in pit latrine samples demonstrated that pit latrines were potential sources for MDR bacteria. Kumwenda et al (2017) did an analysis for the differences in the prevalence of parasites from the use of an ecological toilet and a traditional pit type toilet in Malawi. They found that Ascaris lumbricoides was significantly higher in households using EcoSan latrines. They advocate EcoSan users to pay attention to safe ways of handling faecal sludge in order to reduce chances of reinfection from Ascaris lumbricoides. Yishay et al (2017) found that microfinance could greatly promote the willingness of residents to improve their toilets through a randomized-controlled trial of the rural Cambodia. The influence of the toilet on the water quality has attracted the attention of people as researches continue. Back et al (2018) appraised the groundwater risk caused by pit toilet policies in developing countries. Ferrante et al (2018) pointed out that the quality of the water supply was closely related to the distance from the toilet and stressed the importance of maintaining a sufficient distance between the access of drinking water and toilets.
In developed countries, relativlley less researches have been focused on rural infrastructure. External researches are more about wastewater treatment and environmental sanitation. Such as, Anagnostopoulos and Vavatsikos (2012) used spatial fuzzy analytic hierarchy process to help with the site selection of wastewater treatment system. Glick et al (2013) combined LCC, LCA, and economic input-output to assess the sustainability of sewage treatment project. Zhou and Liu (2015) studied infrastructure projects from the perspective of micro engineering, with the aim of creating a basic model to analyze sustainable construction and operation of infrastructure projects, and a sewage treatment plant is used as a case study.
Integrated existing researches, the reform of rural latrine in China mainly involves such problems as rural residents' lack of awareness, rural residents' low participation, insufficient capital input, lag in technology, inadequate government attention and lack of incentive mechanism, and corresponding suggestions such as creasing investment, strengthening propaganda, strengthening technical training and formulating incentive mechanism were put forward. What is worth thinking about is even if there are so many researches related to rural latrines, and problems and suggestions were proposed again and again, problems raised still have not been solved effectively.
Method and Data Sources

Method
In this paper, descriptive analysis, factor analysis and logistic regression model were used to analyze the satisfaction of rural residents and its influencing factors.
Factor Analysis
Factor analysis is a multivariate statistical analysis method that can convert measured variables to a small number of non-related comprehensive factors. These comprehensive factors reflect the main information of original measured variables and explain the relationship between measured variables (Tang et al 2010) . Specifically, factor analysis studies the condensation of a large number of measured variables to a few factors with the least information loss (Li 2008) . In this paper, for as many as 44 indicators, the use of factor analysis to convert indicators into comprehensive factors is necessary. The general form of factor analysis model is:
Among them, X i is a random observed variable; F i is a common factor; (i = 1, 2, … , p) is factor load; ε i is special factor part not included in common factors.
Logistic Regression Model
The dependent variable is the rural residents' overall satisfaction of rural latrines, which is divided into two categories: "satisfied" and "dissatisfied". Statistical methods that can be used to handle categorical dependent variables include discriminant analysis, probit analysis, logistic regression model and log-linear model. Logistic regression model is an ideal model for analyzing individual decision behavior and is widely used in the analysis of influencing factors. Logistic regression model is divided into binary logistic regression analysis, which the dependent variables can only be 1 or 0, and multinomial logistic regression analysis where the dependent variables can take more than two values (Peng 2012) . In this paper, the dependent variable is divided into two categories, so the binary logistic regression model is adopted. Logistic model can be used to handle both continuous and categorical variables unlike in multiple regression analysis, where the variables must be numeric. Also, the variables are not required to meet normal distribution (Olchmaher and Davis 2003) . The probability of occurrence for specimen is P(y = 1|x i ) = p i , and two probability incidents, occurrence and non-occurrence are recorded as the following two formulas:
where, p i represents the probability of occurrence of events in observation; 1− p i represents the probability of nonoccurrence of events in observation; both are nonlinear functions formed only by variable x i . p i (1 − p i ) ⁄ represents the ratio of the probability occurrence and the nonoccurrence of the event, named occurrence ratio. The logarithmic transformation to the occurrence ratio produces the linear model of the logistic regression model.
Data Sources
This paper is based on the Natural Science Foundation of Sichuan Education Department Fund Project "Research on System Optimization of Agricultural Production Infrastructure Construction", and data were obtained under the organization of home research with the help of students from the Engineering Management Department of Chengdu University of Technology. To ensure the validity and authenticity of the data and to guarantee that interviewees well understand the questions, the research group used students from rural areas for a pre-interview test. A meeting was held to investigate students' opinions of rural infrastructure and guarantee the validity of questionnaires finished by students. A total of 300 questionnaires were issued, of which 153 questionnaires received were valid, with an effective rate of 51%. The questionnaires were answered by 69 women and 84 men, accounting for 45.1% and 54.9%, respectively. The basic situation of all investigated objects is shown in Table 1 . 
Empirical Study
Index Selection and Variable Definition
Index Selection
On the basis of existing research, we selected evaluation indices related to several aspects, such as interviewees' individual characteristics indices, village type, construction conditions of rural latrine, cost of rural latrine, conditions of use and rural residents' attitudes. Finally, 44 indices were selected. Details of evaluation indexes are shown in Table 2 . Individual characteristic indexes of rural residents, such as Gender, age, family members' highest education level and family annual income, are important parts of the questionnaire survey, which could help us to understand the individual differences, economic conditions of rural households, and views and needs of rural residents in Sichuan. Village type and village housing distribution are village characteristic indexes, which show construction and planning differences in rural household toilets among villages with different characteristics. Basic condition and construction condition indexes, such as whether there is a household latrine, latrine location, latrine type, latrine use time, latrine area, whether the household latrine has walls, a roof, and a door, ventilation in the household latrine, whether the household latrine is 10 cm higher than terrace, are necessary information for this investigation as they are good indicators of basic and construction conditions of household latrines in rural area.
Indexes such as whether there are a closet, a decontamination of feces, a sanitary fixture, and a fly prevention facility, sanitary condition of household latrine, frequency of feces cleaning, whether the tank is airtight without leakage, odor concentration in household latrine, whether the household latrine is reformed , frequency of failure affecting use and failure recovery time could reflect the health allocation, sanitary condition and the use of rural latrines.
Indexes related to building/renovation pattern and founding, such as cost of household latrine, household latrine building/renovation patterns, household latrine building/ renovation participants, funding sources of household latrine building/renovation, payment time of subsidy funds and installment, reflecting the role of the government in rural latrines construction.
Indexes related to village affairs, village planning and publicity of latrines, such as transparency of village affairs and whether there are any publicity and training in the construction, renovation, use and management of rural latrine in the village or not, indicating the role of village government in rural latrine construction.
Indexes related to feelings, attitudes and thoughts of rural residents, such as financial burden caused by household latrine construction, influence on surrounding sanitation of household latrine and satisfaction with the overall status of the household latrine, are directly related to rural residents' attitudes and ideas, and also reflect their cognition of rural household latrine.
Variable Definition
The Likert scale was used for the questionnaire analysis. As the number of options in this study involves several indexes and number of options among these indexes are quite different, so variable definition of indexes, option number of which is not 5, is defined by linear insertion, to ensure parameters of all variables are controlled between 1-9 so that we could compare the results of different indicators more intuitively. Meanwhile, parameters, which have a degree of good and bad, are arranged in order from bad to good. As "Satisfaction with the overall status of the household latrinew is only used in logistic regression analysis, so the variable definition is: 0 = dissatisfied, 1 = satisfied. Variables are shown in Table 2 . Annual family income (X5) 1 = less than CNY50,000, 3.67 = from CNY50,000 to 100,000, 6.33 = CNY100,000 -200,000, 9 = over CNY200,000
Village housing distribution ( The household latrine has walls or not (X12) 1 = no, 9 = yes
The household latrine has a roof or not (X13) 1 = no, 9 = yes
The household latrine has a door or not (X14) 1 = no, 9 = yes Ventilation in the household latrine (X15) 1 = no ventilation, 5 = natural ventilation, 9 = mechanical ventilation
Whether the household latrine is 10 cm higher than terrace (X16) 1 = no, 9 = yes There is a closet or not (X17) 1 = no, 9 = yes
There is a decontamination of feces or not (X18) 1 = no, 9 = yes 1= no subsidy, 3 = 6 months later after the construction, 5 = 3-6 months later after the construction, 7 = within 3 months, 9 = before the construction Subsidy percentage (X33) 1 = no subsidy, 3 = under 20%, 5 = 20%-50%, 7 = 50%-80%, 9 = more than 80%
Financial burden caused by household latrine construction (X34) 1 = heavy, 5 = moderate, 9 = basically no burden
Frequency of failure affecting use (X35) 1 = under 3 months, 3.67 = 3-6 months, 6.33 = 6-12 months, 9 = over 12 months
Repair approach (X36) 1 = rural residents, 5 = there is a special person in the village for maintenance, 9 = looking for professional maintenance personnel 
Descriptive Analysis of Rural Household Latrine
From the survey, 79 household latrines are located indoor, 50 household latrines are in yard, and 24 household latrines are outside the yard, and the percentage points are 51.6%, 32.7% and 15.7% respectively. There are 32 pit latrines for (20.9%), 14 loop type latrines (9.2%), 6 fecaluria diversity latrines (3.9%), 10 triplex methane tank latrines, (6.5%), 3 double urn funnel latrines (2.0%), 6 three compartment septic tank latrines (3.9%), 15 double pit alternation latrines (9.8%), and 64 water jet latrines (41.8%). However, the percentage of decontamination of feces is only 39.2%, which shows that there are still a large number of water flushing latrines which do not meet requirements of innocuoussanitary latrine. Distribution of rural household toilets type is shown in Figure 1 . In order to get a better understanding of the situation in China's rural toilets, a few photos collected during the investigation are attached in Figure 2 (the first two are water jet and the third is pit type). In the process of use, 36.6% of latrines' hygienic condition is good, 49.0% is moderate, and 14.4% is bad. Only 23.5% of the household toilets are basically free from bad odor, and 24.8% of the household latrines have detectable odor. Moreover, 16.3% of the failure frequency is under 3 months, 15.7% of the failure frequency is between 3-6 months, 15.7% of the failure frequency is between 6-12 months, 45.1% of the failure frequency is more than 12 months, and the missing percentage is 7.2%.
19.0% of the household latrine cost is under CNY500, 27.5% of the household latrine cost is between CNY500-1000, 19.6% of the household latrine cost is between CNY1000-2000, 18.3% of the household latrine cost is over CNY2000, and the missing percentage is 15.7%. 80.4% of the funding resource rely on the residents their own, 5.2% of the funding resource is from government, 0.7% of the funding resource is from social capital, 6.5% of is depended on the collaboration of rural residents and government, 0.7% of is based on a combination of all financial sources, and the missing percentage is 6.5%. 18.3% of the construction of household latrines cause heavy economy burden to rural residents, 46.4% of the construction of household latrines cause moderate economy burden, 26.8% of the construction of household latrines cause little economy burden, and the missing percentage is 8.5%.
As into village publicity and training, only 20.9% of interviewees indicated there were latrine related publicity and training in their villages, 74.5% of interviewees indicated no latrine related publicity and training in their villages, and the missing percentage is 4.6%. Only 24.2% of interviewees chose there are unified plan for the household latrine in their villages, 71.2% of interviewees chose there are no unified plan for the household latrine in their villages, and the missing percentage is 4.6%.
In the aspect of farmers' satisfaction, 72.5% of the rural residents are satisfied with the overall status of household latrines, and 27.5% of them were dissatisfied with the overall status of household latrines. 17.6% of rural residents believe that household toilet hygiene has no effect on the surrounding environmental hygiene, 46.4% of rural residents believe that household toilet hygiene has a certain effect on the surrounding environmental hygiene, 32.7% of rural residents believe that household toilet hygiene has great effect on the surrounding environmental hygiene, and the missing percentage is 3.3%. 15.0% of rural residents believe that household toilet hygiene has no effect on the health of family and villagers, environmental hygiene, 43.8% of rural residents believe that household toilet hygiene has a certain effect on the health of family and villagers, environmental hygiene, 37.3% of rural residents believe that household toilet hygiene has great effect on the health of family and villagers, environmental hygiene, and the missing percentage is 3.9%.
From the descriptive analysis we can see that the current rural latrine construction situation of Sichuan is not ideal. There are many problems, such as low percentage of feces decontamination, low percentage of sanitation facilities, bad conditions of sanitary and odor, and absence of village committee function. But, it is worth noting that even though the status quo of the construction of rural household toilets is not good, the satisfaction percentage of rural residents with household toilets is as high as 72.5%.
Factor Analysis
Missing Value Analysis
SPSS software is used to analyze the data, and the missing value analysis is carried out first. The index of cost of household latrine has the biggest missing rate, which is 15.7%, in addition, missing rates of subsidy percentage and village latrine related announcements and transparency reach 10.5% and 13.7% respectively. Meanwhile, the MCAR test significance p = 0.03, so the hypothesis that the missing value is MACR is rejected. Therefore, EM method is used to run missing values. To ensure validity of the questionnaire after it was run, the validity and construct validity of the questionnaire were tested by the Cronbach's coefficient. The coefficient of the questionnaire data was 0.812, indicating that the questionnaire is reliable.
Factor Analysis
The original data are normalized to eliminate the difference in magnitude and dimension. Factor analysis showed that the KMO statistic was 0.657, and the P value was 0.000, hence the test results were significant. These data indicated that questionnaire data had a certain correlation, and it is suitable for factor analysis. Factor analysis showed that the extractions of 44 indicators are all above 0.5, demonstrating that most of the information in the representation variable is extracted by factors. Using the principal component method to extract 15 factors, the researchers determined that their feature values are greater than 1. The component matrix is rotated using the method of maximum variance orthogonal rotation because the initial loading structure is not clear. Moreover, loads of the indexes that whether the household latrine is 10 cm higher than terrace (0.354) and whether the household latrine is reformed or not (0.377) are less than 0.4 on their common factors, and factor analysis is carried out again after deleting these two variables. Loads of the renovation reason (0.384) is less than 0.4 on the common factor after the deletion of afore-mentioned indexes, so factor analysis is carried out again after the ren ovation reason is deleted. Similarly, in subsequent analysis, whether the household latrine is reformed or not, ventilation in the household latrine and repair approach, load of which are 0.361, 0.304 and 0.383 respectively, are deleted in proper order. Finally, indexes including whether the household latrine is 10 cm higher than terrace, whether the household latrine is reformed, renovation reason, ventilation in the household latrine and repair approach are deleted. Finally, we got 13 factors, and loads of indexes on their common factors are all above 0.4 after the component matrix is rotated, whereas the total variance explained is 69.4%. The rotated component matrix is shown in Table 4 . We also can get the distribution of factor indices from Table 4 . The index situation and factor naming are shown in Table 5 . 
Logistic Regression Analysis Based on Factor Analysis
The dependent variable of this paper is the total satisfaction of rural households with household latrines, which is divided into two categories: "satisfied" and "dissatisfied". Logistic regression analysis was used to analyze 13 factors. The results of the omnibus test are shown in Table 6 , and the results of Hosmer and Lemeshow test are shown in Table 7 . Table 7 shows that the Chi-square is 4.628, indicating that there is no significant difference between the actual value of the variable and the predicted value. The significance (P) value is 0.796, showing that the assumption of the model fits the data well cannot be rejected, which means that the model fits the data well. The model has a −2Ln likelihood of 121.476, and the prediction accuracy of the model reached 77.8%. Wang (2008) has summed up the domestic and he found that the correctly classify percentages of these papers are among 54% to 90%. Correctly classify percentages in papers of Tang et al (2010) , Li (2008) and Langer et al (2018) are from 66.8% to 83.7%. Hence the correctly classify rate in this paper is within the acceptable range. Estimation results of the model are shown in Table 8 . The Wald test is used to test the significance of Logistic regression, and it is a common test method of statistical software to test significance of Logistic regression. Under the zero hypothesis, each regression coefficient is equal to 0, then the univariate Wald statistic is a gradual χ 2 distribution with the degree of freedom equal to 1. Therefore, the significance of corresponding model independent variables can be determined according to whether the value of the Wald statistic is greater than the critical value of the χ 2 under the degree of freedom equal to 1 (Wang and Guo 2001) .
Discussion
According to the Wald value in Table 8 , factors with significant effect on the satisfaction of farmers include F1, F6, F11, F2, F10, and F5, and their effect size is decreased in turn.
F1 represents the basic conditions of rural latrines, which reflects mainly the location, type, facilities and sanitation condition of rural household latrines, with a significant level of 1%. It has a very significant positive effect on rural residents' satisfaction in all factors. Specifically, the better the basic conditions of rural latrines, the higher the overall satisfaction.
F6 represents the village committee performance factor, which includes village publicity and training and village unified plan, with a significance level of 1%. It has a positive effect on rural residents' satisfaction, meaning the more publicity and training are provided to rural residents and the better unified plan in village, the more the rural residents are satisfied with their household latrines.
F11 represents recovery time & worth & transparency of village affairs. It has a significance of 1% and has a positive effect on rural infrastructure satisfaction. Household toilets failure recovery after damage faster, the villagers think that it is more worth of household toilet building cost. The more transparent the village work is, the more the rural residents are satisfied.
F2 represents fund and construction participants and pattern, which has a significance of 1%. It includes building/renovation pattern, building/renovation participants, funding sources, subsidies etc. F2 has a positive effect on rural infrastructure satisfaction, indicating that the more government guides, the more outside help, the more funds and subsidy funds, the faster the subsidy funds arrive, and the more the rural residents are satisfied.
F10 represents management maintenance participants, which has a significance of 5% and has a certain positive effect on rural residents' satisfaction. It shows that the more professional maintenance the rural household toilets get in the process of using, the more the rural residents are satisfied.
F5 represents economic burden & failure frequency, which has a significance of 5% and has a certain positive effect on rural residents' satisfaction. The smaller the economic burden of construction and reconstruction is, the lower the frequency of rural household toilet failure, and the more the rural households are satisfied.
The top four factors that affect farmers' satisfaction are "basic conditions of rural latrines", "village committee performance", "recovery time & worth & transparency of village affairs" and "fund & construction participants". The basic condition of rural latrines influences rural residents' satisfaction most significantly. It shows that convenience, comfort and hygiene could affect users' feeling directly in the use of toilets. Tang et al (2003) pointed that there were 40.7% of household latrines indoor, 14.1% of household latrines had closet, and 38.9% of household latrines have bad smell. In this survey, 51.6% of the household latrines are located indoor, 30% of the latrines are pit or loop style, 30.1% of household latrines have equipped facilities, 24.8% of latrines have smell. It shows that the situation of rural latrines in Sichuan has got better, but it is still not optimistic. It still needs to increase the intensity of latrine construction to improve the basic conditions of rural household latrines. Liu et al (2016) summarized the successful experience of Shijiazhuang as well publicity, good technical guide, fund guarantee etc. Only 20.9% of interviewees chose the option that their villages have latrines related training and publicity, and only 25.3% of interviewees chose the option that their villages have unified plan for their household latrines. On the other hand, the significant influence of village committees' performance on rural residents' satisfaction also shows rural residents' expectation for government guidance.
The survey results show that 55.6% of rural latrines' failure could get recovered within 12h, and the failure recovery time of 19.3% household toilet is more than 24 hours. A long failure recovery time would seriously affect the normal use of latrines in rural areas. 87.6% of rural residents think that the construction and reform of the household latrine is worth, indicating that they have realized the importance of rural household latrine. Only 24.2% of the rural residents think that the related affairs of the household toilet construction in the village were informed well. The higher transparency of village affairs can help rural residents understand work arrangements and policy conditions of the government, and help them make full use of social and government resources in household latrine construction work, therefore to improve household latrine construction quality and cost savings.
The funds of rural household toilet reform directly affect the construction quality of rural household latrine. Multiple sources of funding can ensure rural household latrine construction work go on wheels, and it could help to improve the level and quality of the rural household latrines construction. It will increase the economic burden of village committee and may even cause a stoppage during the latrine reform (Hang 2008) . In view of the fact that many village economies are relatively weak and rural household latrines work is an important part of building a new socialist countryside, all levels of financial subsidies should increase investment to help the rural household latrines reform. On the other hand, the collaboration between government and social enterprises not only could arouse the enthusiasm of rural residents, but also provide professional technical guidance for the construction and renovation of rural household latrines. Hang (2008) , Hou and Wang (2011) have pointed out that there are such problems as non-standard operation of construction team, lack of technical guidance, and the delayed payment of subsidy funds in the reform of rural household toilets in China. They also proposed suggestions to strengthen government attention, strengthening technical guidance and timely subsidy funds. Problems in above studies coincide with this article.
It is worth noting that, although the survey results show that the construction of rural household toilets is not good and there are still many aspects need to be improved, the satisfaction rate of rural residents is respectively high. This reflects that rural residents do not have enough understanding for rural household latrines and have low expectation for household toilets. The government still needs more publicity to help rural residents understand the importance of sanitary latrine and its impact on public health, therefore to stimulate rural residents' enthusiasm for sanitary latrines improvement.
Conclusion
This paper conducted an investigation of the situation of rural household latrines from the perspective of farmers' satisfaction. Factor analysis and logistic regression model were used to analyze rural household latrines' situation and rural residents' attitudes. The condition of rural household latrines and rural residents' attitudes are analyzed from aspects of building condition, cost, using condition and rural residents' cognition. The results show that the rural residents' satisfaction rate of rural household latrines is 72.5%, and their demand for rural household toilet is basically satisfied. On the other hand, the construction of rural household toilet is not ideal. The analysis results show that rural residents' satisfaction of rural household latrine is mainly affected by "basic situation of latrines", "village committee performance", "recovery time & worth & transparency of village affairs" and "fund & construction participants".
From the results, we can see that there are still some problems existing in the construction of rural household toilets, such as unsatisfactory status of household toilet construction, absence of government functions and insufficient understanding of rural residents' situations. In order to better promote the construction of rural household latrine in Sichuan, the government should play a better role in their functions, increase publicity, make good planning, improve the farmers' understanding of rural household toilets, which in turn, will change the rural household latrine construction situation, and to create a better environment for the health of rural residents. This paper studies the present situation of the construction of rural household latrines in Sichuan and discusses rural residents' attitudes toward rural household latrines. It lays a foundation for further research on the development of rural household latrines construction and provides a theoretical basis for policy makers. Indexes in this research are derived from previous studies, most of which are aimed at other provinces. Therefore, these indexes may not reflect the rural household latrines situation of Sichuan. It is hoped that indexes could get further adjustment after this research, so that a comprehensive index system could be established to study the current situation of rural household latrines construction in Sichuan. At the same time, this paper uses questionnaire survey, which did not get rural residents' opinions completely. So the semi-structured method could be used in investigations to get a more comprehensive understanding of rural residents' attitude for rural household latrine construction.
Data Availability
The data used in this manuscript is from the field survey between March to April 2017. Readers can get it from anyone of the authors.
